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Cusma site, with an area of 44,853 ha, was established by Order 1964/2007 as protected area ”Natura 2000 "Cusma 
site. Landscape is varied belonging to the Northern and Medium group of the Eastern Carpathians with 2 regions: Alpine 
bioregion (Calimani and Bargau Mountains) and Continental bioregion (Budac Depression and Livezile- Bargau 
Depression). In Cusma site have been identified nine classes of soils, the most common being distric cambosols, distric 
andosols and prepodsols. For integration of Cusma Site in Natura 2000 reservations was made a cartographic base which 
contain soil units map, texture map, using land map,  hypsometric altitudes Cusma site map, slope orientation map, and 
slope map of the site. 
 





Nature 2000 site represents the main 
instrument in the European Union, of nature 
conservation in order to protect, through specific 
mechanisms, important habitats in Europe with 
sensitive species of plants and animals. Currently, 
under the National Rural Development Programme 
2007 - 2013, the ecological network occupies about 
18% of the country being concentrated mainly in 
mountain and hill area [8]. Because of the existence 
of viable populations of big carnivores and large 
value in terms of biodiversity, proven by the 
existence of nine protected areas of national interest: 
“Valea Repedea”, “Cheile Bistriţei Ardelene”, 
“Stâncile Tătarului”, “Piatra Cuşamei”, “Piatra 
Corbului”, “Râpa Verde”, “Tăul Zânelor”, 
“Comarnic” and Fossil Lake “Râpa Mare”.   
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Cusma area was established system of 
protected area on 44,853 ha, by Order 1964/2007 "on 
the establishment of protected natural area regime of 
sites of Community importance as part of the 
European ecological network Natura 2000 in 
Romania", as the site of "Natura 2000 "Cusma [13]. 
In terms of administrative Cusma site lies 
within three regions: Mures and Suceava with a 
surface of 2% and Bistrita-Nasaud 98% of the 
surface. 
Cusma site topography is varied. It belongs to 
the northern and middle groups of the Eastern 
Carpathians. According to Natura 2000 work Cusma 
site [7], this region is characterized by: Alpine 
bioregion represented by Calimani Mountains and 
Bargaului Mountains and continental bioregion 
represented by Calimani piedmont, Bargau  
Depression and Livezile- Bargau Depression. 
The most comprehensive research on the site 
"Natura 2000" is provided in the Action Plan to 
exercise custody Site "Natura 2000" [12], and Natura 
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2000 Cusma site work [13].  Speaking tourist aspects 
of this complex area have been analyzed by other 
authors: Buta [1], Chintăuan [2], Chintăuan et al. [3] 
Craciun et al [4] Morariu et al. [5] Naum., and 
Moldovan [6]. 
The research conducted in this paper aimed 
to cover basic pedogenetic character knowledge of 
Cusma site, taking into account the particular 
conditions of the area, their physical and 
geographical characteristics of substrate lithology, 
landforms: altitude, exposition, slope and soil cover, 
morphological and physiological thickness and 
sequence of horizons in the profile. Another objective 
was to create a basic mapping Cusma site, an 
absolute novelty for this area. 
 
2. Material and Method 
 
For detailed studies covering the identification 
and description of soils was studied entire area 
especially three basic units: Piatra Mare, Dealul 
Negru and Dumitrita and were determined 9 classes 
of soil, 14 soil types and 23 subtypes. 
According "Development methodology of soil 
studies" [9] developed by ICPA Bucharest, 1987, for 
identification and study of soil types and subtypes in 
Cusma site, were distributed along routes  to provide 
notification of changes in soil cover in relation to the 
environmental conditions. Field investigations have 
been performed according to the instructions issued 
by the ICPA Bucharest and "Method development 
soilstudies" (vol. I) climatic microzone, the main 
relief form, items of relief forms, slope, parent 
material and underlying rock,  spontaneous 
vegetation and groundwater depth. For 
morphological description of soil profiles was 
followed: depth, horizon type, color (10YR color 
plan, according to Munsell color atlas), switching 
between horizons, stains (color, frequency, size, 
shape), soil texture, soil structure, skeleton, plasticity 
and adhesiveness, effervescence. In this stage, the so-
called "morphogenetic study of soil" was made 
morphological description of the soil, which 
established the basic characteristics of the soil and 
drew a number of conclusions on soil genesis and 
evolution of its use and optimum improvement, as 
"Romanian System of Soil Taxonomy - 2003" [10]. 
To characterize the main properties of soil 
types and subtypes were performed following 
Physical analysis: size analysis- to achieve 
dispersion, was made by Kacinski process. Soil 
density was determined by pycnometer method using 
benzene as an inert liquid. Bulk density and 
volumetric mass was determined in samples collected 
in the natural setting in metal cylinders. Total 
porosity was determined by calculation using the 
formula: PT (%) = 100 (1-DA / D) where: PT-total 
porosity in%, D - density in g/cm3, give bulk density 
in g/cm3. Field water capacity is estimated based on 
texture and bulk density [15]. 
Chemical analysis laboratory have resulted in 
the following analysis:  pH (in water) potentiometer 
with glass electrode and calomel in aqueous 
substance, the ratio soil/water 1/2.5. 
Humus (or organic carbon in soils) was 
determined by Walkley-Black method. Total nitrogen 
(N) was determined by the method Kjeldalh, which 
mineralization is concentrated H2SO4 in the presence 
of a catalyst. Available phosphorus (mobile) was 
determined by the Egner-Riehm-Domingo (1960), 
the extraction solution of ammonium acetate-lactate. 
P dosage was colorimetrically made with blue 
molybdenum. Available potassium (cell extraction 
was determined by Egner-Riehm-Domingo (1960) 
method and determination by flame photometry. 
Ratio C/N was determined by calculation according 
to the formula: C/12.01: N/14.08 where: C organic 
carbon , is given by the ratio humus/1.724, not total 
nitrogen in percent, 12.01-C/100g number of grams 
of ground atoms, 8.14 gram atom-number N/100g 
sol. Determination of acidity exchange (SH) was 
determined by percolation with 1N potassium acetate 
solution at pH = 8.3. Active CaCO3 was determined 
by the method Juste Pouget, using 0.2 N oxalate 
ammonium precipitation and colorimetric dosing 
with ortofenentrolone. 
For maps achievement were used database in 
raster format (altitude, slope) and vector shapefile 
type line (contours, hydrography,  network 
communication paths) polygon vector  (Cusma site 
limit, within protected area limits, stereo projection 
70 of biodiversity database environment ministry, 
soil texture, soil, land use mode. The way using lands 
were achieved by processing database CORINE 
2006. Also we have used GIS digital mapping 
techniques. 
 
3. Results and Discussions 
 
Lithologic substrate determines the 
composition and nature of the parent material, and 
these also influence the sequence of horizons in the 
profile, soil depth and edaphic volume, mineral 
content, texture, structure, regime moisture, aeration 
and heat adsorption capacity, soil reaction, biological 
activity and soil fertility in the end. 
Variability in space and geographical 
conditions and ecological determining factors create a 
diversity of station and hence soil cover on the site, 
which is located on five floors of vegetation: alpine, 
sub-alpine, mountain spruce stands floor, floor 
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mountain mixtures premontan of beech mountain-
floor, floor-hilly evergreen and evergreen beech. 
In the studied area of 44,636 ha, types and 
subtypes of soils belonging to the following classes: 
Protisol, Cernisol, Humic Umbrisol, Cambisol, 
Haplic Luvisol, Spodosol, Andosol, Hydrosol and 
Antrisol classes. Specific local conditions, especially 
substrate, slope and rainfall resulted in formation of 
Cambisols classes of Distric Cambisols type and 
eutric cambisols type.  At higher altitudes appear 
typical spodisols classes and soil types prevalent in 
Cusma site. 
 
Description of the main soil types of Cusma Site 
Distric cambisols belong to cambisols class 
and occupy 49.07% of the site area in 21,895.87 ha of 
Cusma surface, and are included at altitudes between 
1045 - 1425 m and belong to the upper floors of 
vegetation, consisting of coniferous and deciduous 
forests, and herbaceous acidophilous flora character. 
Districambosoil typical profile is: Ao-Bv-R. 
Parent material of soil consists of products 
from degradation and alteration of acidic rocks 
(crystalline sists, granite, andesite, granodiorites). 
Soils have low reaction - acid to neutral pH = 
6.3 - 6.6, moderate total nitrogen content (0.04 - 0.12 
g%), base saturation degree V = 73-82%, poor in 
mobile phosphorus content high potassium mobile 
and humus reserve is average (1 - 5%) 
Districambosoil outside the typical subtype also 
presents other subtypes: lithic, prespodic and gleyed 
(Ao-Bv-CGO). 
Andosols belonging to andosols class occupies 
an area of 8420.59 he representing 18.87% of the 
total surface area taken in the study. 
Soils are acidic, dark, intense humifere, meet 
only the substrate from volcanic tuff alteration and 
disintegration and other basic rocks (dacit, andesit, 
basalt) 
Andosols typical profile shows the sequence of 
horizons: Au-A/CR. 
The entire profile organic matter content and 
nitrogen is high, very low values of the degree of 
base saturation and very acid pH between 4.5 to 5. 
Prepodzols belong spodosols class and are 
scattered on 3953.19 hectares representing 8.86% 
found at altitudes of 1300-1700 m, were formed by 
igneous and metamorphic rocks, acidic or 
intermediate (granite, granodiorites, diorites, mica, 
gneisses, quartzes, schists sericite), on different 
slopes and gradients. Prepodzolul horizons typically 
has the following sequence: Au-Bv-Bs-R. 
The texture is medium - coarse or medium, 
undifferentiated on profile (Bs horizon is a horizon of 
clay accumulation,) has a grain structure in the upper 
horizon and unstructured with weak polyhedral 
structure in Bs. Although the physical properties are 
less favorable, and the climate is very humid because 
of good external drainage (rugged terrain, typical of 
mountain areas) do not have excess water only when 
they are located on flat or depression. Degree of base 
saturation is low (below 55% V, sometimes almost 
up to 10%, the reaction is strongly acid pH may fall 
to near 4 and microbiological activity and nutrient 
supply is low. In this class we can find lithic 
prepodzol along typical prepodzol (Au-Bs-R). 
Luvisols occupy 3450.18 ha in Luvisols Class 
Being a genetic type, the most common in the 
country, Cusma site occupies 7.73 of the total area. 
Generally occur in low mountains and hills properly 
raised high, low inclined plateaus, on shaded hillsides 
generally weak or lacking CaCO3. Parent material 
consists of sedimentary rocks (clays, sandstones, 
conglomerates) metamorphic or magmatic as well. 
Because relief is slightly inclined with poor drainage, 
causes all water to attend in the formation of soil 
(more intensive leaching). Typical Luvisol shows a 
type profile Ao-El-Bt-C. Luvisol properties are less 
favorable to plant growth, developing forest 
vegetation in acidophilous flora. The texture shows 
the profile variation, humus content of 2-3% is 
dominated by fulvic acids, acid pH (4.5 to 5%), the 
degree of base saturation lows down to 40-50%. 
Content of nutrients and humus reserve is poor. As 
subtypes besides luvisoil, we meet albic Luvisol on 
an area of 338.73 hectares, 0.76% which shows the 
following sequence of horizons profile: Ao-It-Bt-C. 
Eutric cambisols (EC) belong to the same class 
cambisoil, spread over 2572.03 ha meaning 5.76% 
between 530 and 1120 m. Parental materials that 
formed the soil type, varies from basic rocks, acidic 
on the mountain to sedimentary rocks on low regions. 
Parental material variety and landscape configuration 
determines soil differentiation both in terms of the 
degree of base saturation and the physico-chemical 
characteristics including fertility awareness. Eutric 
profile is as follows: Ao-A/B-Bv-C. Altered 
limestone materials that formed eutric cambisoils are 
characterized by a high amount of clay 40-60%, close 
to and value throughout the soil profile which 
highlights the lack of stratification. Soil reaction pH 
ranges from 6.8 to 7.2. Lithic subtype formed on 
alteration products of some crystalline rocks rich in 
clay minerals and the poor in bases built on rocks 
(granites, quartz schist, andesite) have generally 
medium texture (clayey and sandy or loam) contains 
more skeleton and parent material is often uneven. 
Eutric Cambisols subtype alongside meet again in 
Cusma site Lepto Eutric Cambisols (Ao-Bv-Bv-RR) 
and  Stagnic Eutric Cambisols (Ao-Bvw-Bv-R). 
Aluvisoils are consisted by fluvial deposits, 
fluvial-lacustrines or recent lacustrines, including any 
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texture gravel, situated along the river system.  These 
deposits occupy 1673.74 ha, representing 3.75%. The 
physical and chemical properties vary widely 
depending on soil conditions and especially texture 
(sandy-clayey) reaction pH between 3.5 to 8, humus 
content. Aluviosol systematically shows a profile 
typical of type: Ao-C. 
Erodisols are found in hilly areas without 
forest vegetation where erosion occurs by the action 
of strong water at the soil surface and by gully 
erosion by wind action.  
They manifest with different intensity 
depending on slope and land exhibition, or soil 
texture. In Cusma site erodisolurile occurs on large 
areas of 478.36 hectares representing 3.75% of the 
total surface area. Erodosoils C shows a single 
horizon, parent material. Edaphic volume is low or 
very low, low in humus and nutrients with the acid to 
alkaline reaction.  
 
Litho area of 1027.03 ha, 2.3% of the areal are 
formed under grasses or woody, on hard compact 
rocks, sedimentary and metamorphic rocks. 
Representing the first stage of evolution of compact 
litho soil rocks formed more or less loose after 
weathering and alteration processes by installing 
lower vegetation consisting of algae, fungi, mosses, 
lichiens, and the grassy matter builds up organic 
matter in various stages of decomposition in a thin 
horizon A or O. Typical litosol has the following 
horizons: Aom-R. Soils rich in organic matter and 
CaCO3 have reaction from acidic to slightly strong 
alkaline. They are low in humus and nutrients and 
have little useful edaphic volume. On an restricted 
area (2.76%), there can be meet phaeozem gleic, 
solonchak, gleiosol, podzols, and 0,9 is occupied by 
well-developed hydrographic network. The main soil 
types and percentages that occupy complex are 






Figure 1. Soil types and their proportion in Cusma site 
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Cuşma Natura 2000 site-based mapping 
integration 
Integration of cartographic databases 
representing types, soil texture digital elevation 
model, slope and slope orientation in GIS spatial 
analysis equations made possible pedological 
geographic regionalization of the site and stressing 
the territorial extensions homogeneous in terms of 
the characteristics of pedogenesis. 
Based on research conducted to soil units 
mapped site (fig. 2) and soil texture map (fig. 3) had 
been developed. Soil texture is diverse and clayish 
texture predominates followed by sandy-loam 
texture. The data obtained allowed also preparing the 
site map hypsometric altitudes Cusma site (fig. 4). 
Regarding the site elevations Cusma in the site are 
altitudes between 380 and 1886 m, the most common 
being 950 to 1100 at a rate of 17.95%, a rate of 800 - 
950 m and 650-800 m 16.67% rate of 13.48% (fig. 
5). Another map drawn on the basis of studies is the 
slope orientation map (fig. 6).  
Regarding the orientation of slopes we can see 
that 22% of the slopes have north exhibition, 
exhibition NV 12.78% and 12.35% have the western 
exhibition (fig. 7).  
Another map is drawn map of the site slopes 
(fig. 8). Regarding the slopes can be seen that 27.22% 
of the site has a slope between 5.1 - 10g, followed by 
slopes with a gradient of 10.1-15 in a ratio of 21.10% 








Figure 2.  Soil map units Cusma site 
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Figure 4. Hypsometric site map altitudes in Cusma 
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Figure 5.  Altitude in site Cusma 
 
 
Figure 6.  Site Map orientation slopes in Cusma 
 
 
Figure 7.  Orientation of versants in Cuşma site 
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Figure 9.  Slopes site Cuşma 
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Natura 2000 is the European Union's main 
instrument for nature conservation in the Member 
States, this ecological network currently occupies 
about 18% of our country. Special value of Cusma 
area in terms of biodiversity is demonstrated by the 
existence of nine protected areas of national interest. 
On the 44,853 he included in the study, have been 
identified in Cusma site the following classes and soil 
types: protisols class: lithosols class is the rendzinic 
chernosions-class umbrisols: nigrosol and 
humosiosol, Cambisols class: eutricambosol and 
districambosoil class Luvisols: preluvosol and 
Luvisol, spodisolurilor class: prepodzol class 
andisols: andosol, hidrisols class, and class gley 
antrisols: erodosol. 
Soil texture fall into 4 categories: clayey-sandy 
loam, sandy clay-loam and clay. Most units have a 
loam soil and sandy. The results obtained allowed the 
preparation of the following maps: soil map units of 
the site, map textures, hypsometric map, altitude 
map, slope orientation map and slope map. 
Hypsometric maps altitudes of Cuşma site shows that 
the site is altitudes between 380 and 1886 m, the 
most common being 950-1100 proportion of 17.95%, 
a rate of 800-950 m and 650-800 m in 16.67% share 
of 13.48%. Slope orientation map shows that 22% of 
the slopes have north exhibition, exhibition NV 
12.78% and 12.35% have the western exhibition. 
Furthermore the map slopes shows that 27, 22% of 
the site has a slope of between 5.1 – 10 g, followed 
by a slope with a gradient of 10.1 - 15, to an extent of 
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